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SOME  MANIFESra?l©^DF  RACHITIS  NOT 
ALWAYS  ASSOCIATED  WITH  SEVERE 
BONE  CHANGES. 


Ik  the  study  of  disease  it  is  customary  to  take  severe  cases 
and  to  consider  the  symptoms  shown  in  a  progressive  order  as 
being  the  regular  manifestations  of  pathological  conditions. 
If  we  find  a  variation  from  these  symptoms,  we  still  take  the 
original  classification  as  a  standard,  and  view  the  disease  as  atypi- 
cal or  aboi'tive.  With  the  disorders  of  children,  however,  numer- 
ous exceptions  must  be  made,  because  they  are  frequently  de- 
rangements of  nutrition  whicli,  if  rectified,  are  not  productive 
of  serious  evil  or  of  lasting  pathological  changes.  In  infancy 
there  is  great  activity  of  protoplasm.  The  function  of  the 
cells  is  comparatively  simple,  being  primarily  one  of  absorp- 
tion. The  lymphatic  system  conveys  nutritive  material  to  all 
parts  of  the  body,  and  there  is  not  the  same  physio-chemical 
power  of  digestion  that  is  observed  after  dentition. 

Naturally  the  infant  should  have  mother's  milk,  and  the 
digestive  apparatus  is  fitted  for  its  assimilation.  The  milk  is 
a  fine  emulsion  of  fat,  and  as  such  is  quickly  taken  up  by  the 
lymphatic-  and  blood-vessels  through  the  metabolic  activity  of 
the  cells  covering  the  intestinal  walls.  Thus  it  soon  enters  the 
circulation,  and  is  used  in  the  economy  for  the  necessary  func- 
tions of  heat-production  and  tissue-growth.  If,  however,  the 
child  is  not  nursed,  but  is  given  some  artificial  or  indigestible 
food,  or  if  the  mother's  milk  is  deficient  in  any  of  the  con- 
stituents required  by  the  infant,  the  structures  give  evidence 
of  the  malnutrition  by  certain  definite  changes. 

The  action  of  the  saliva  upon  starch  is  not,  in  early  infancy, 
so  powerful  as  it  is  later,  and  it  is  found  that  immediately  after 
birth  the  parotid  secretion  is  the  only  one  of  the  salivary  fluids 
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that  contains  ptyaline.  It  is  also  known  that  before  the  second 
month  the  pancreatic  digestion  of  starch  is  nil.  The  ])e])tic 
activity  of  the  stomach  is  slight  and  the  quantity  of  the  gas- 
tric juice  small.  The  lymphatic  vessels,  however,  are  large, 
but  with  the  growth  of  the  digestive  system  they  diminish  in 
size  and  activity.  The  lymphatic  vessels  carry  nutritive  ma- 
terial to  the  tissues,  and  for  this  purpose  it  is  necessary  that 
they  should  receive  a  large  supply  of  pabulum  for  nerves, 
muscles,  and  other  growing  structures. 

Rachitis  is  a  disease  that  a  superficial  observer,  or  one  who 
sees  children  infrequently,  is  apt  to  regard  as  shown  only  by 
bone  deformity.  If  this  deformity  is  extreme,  or  there  is  delay 
in  dentition,  the  signs  are  readily  appreciated,  but  the  early 
symptoms  of  the  disordered  assimilative  po'(\'er  are  not  always 
noticed  or  are  not  ascribed  to  this  disease. 

The  bone  changes,  though  the  most  evident,  have  much  less 
influence  on  the  life  of  the  child  than  the  catarrhal  complica- 
tions, the  muscular  debility,  and  the  neurosal  liabilities.* 

In  this  paper,  which  is  not  intended  to  cover  all  the  symp- 
toms of  rachitis,  but  to  call  to  your  attention  some  changes 
which  are  often  overlooked,  I  cannot  do  better  than  to  quote 
the  remarks  of  Cheadle  rj" 

"  Rickets  is  not  to  be  regarded  as  a  mere  affection  of  the 
bones.  This  is  so  obvious  and  striking  a  feature  of  the  rachitic 
state  that  it  has  assumed  undue  importance,  and  rickets  has 
been  in  danger  of  being  looked  upon  as  simply  a  defective  and 
perverted  development  of  the  osseous  structures.  .  .  .  But  it 
is  something  far  more  than  this;  the  disease  affects  not  only 
bones,  but  muscles  and  ligaments,  raucous  membrane  and  skin, 
the  blood,  and  the  nervous  system." 

Jenner;]:  states  that  rickets  is  no  more  a  disease  of  the  bones 
than  is  typhoid  fever  a  disease  of  the  intestines. 

An  early  and  most  important  symptom  is  the  derangement 
of  tiie  alimentary  tract.    This  condition  is  a  catarrhal  one,  and 


*"  Treatmentof  Disease  in  Children."  By  Angel  Money,  Philadelphia, 
1887,  p.  86. 

f  British  Medical  Journal,  November  24,  1888,  p.  1145. 
X  Medical  Times  and  Gazette,  March,  1860,  p.  260. 
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varies  in  intensity  at  the  various  stages  of  the  disease  and  in 
diiferent  children,  depending  on  the  character  of  the  food  and 
the  manner  in  which  it  is  administered. 

Constipation  is  first  observed,  but  it  is  soon  followed  by  an 
irregular  or  relaxed  state  of  the  bowels.  Jacobi  *  believes  that 
the  bowels  are  confined  because  of  weakened  muscular  action. 
The  catarrh  of  the  intestines  produces  an  irregularity  in  the 
movements.  The  bowels  are  constipated  for  two  or  three  days, 
then  relaxed  for  a  short  time,  after  which  they  are  again  con- 
fined. In  infants  who  are  fed  on  condensed  milk  the  faeces  are 
usually  small  in  quantity  and  show  by  their  light  color  a 
deficiency  of  the  biliary  secretion.  From  some  slight,  existing 
cause,  such  as  exposure  to  thermic  changes,  or  as  an  alternating 
condition  with  the  constipation,  the  movements  become  very 
loose,  of  bad  odor,  and  at  times  are  intermixed  with  mucus. 
This  looseness  is  aggravated  by  improper  food,  and  by  varia- 
tions in  the  barometer  and  thermometer.  If  severe  purging 
comes  on,  the  child  emaciates  rapidly,  and  has  the  symptoms 
which  are  incorrectly  described  as  cholera  infantum  in  many 
cases  seen  during  the  summer  months. 

When  a  catarrh  is  once  indirced  in  children  improperly  fed, 
there  is  considerable  trouble  in  the  attempt  to  regulate  the  diet 
to  meet  the  demands  of  the  economy.  If  cow's  milk  be  selected 
and  given  to  the  infant  without  any  dilution  or  predigestion, 
the  weakened  state  of  the  intestines  is  shown  in  a  manner  that 
is  surprising,  for  the  child  who  was  plump  and  rounded,  with 
bowels  somewhat  constipated,  is  seen  to  become  thinner  and  to 
have  daily  two  or  three  liimpy,  pasty  movements,  streaked  with 
bile,  often  with  a  great  deal  of  mucus  and  of  bad  odor.  This 
deranged  state  of  the  bowels  is  much  more  common  than  would 
be  inferred  from  a  cursory  examination,  for  it  is  only  after 
careful  questioning  of  the  mother  that  it  is  ])ossible  to  get  a 
description  of  the  character  of  the  movements  from  day  to  day. 

In  the  Babies'  Shelter,  where  the  children  are  received  when 
one  year  old,  I  have  noted  the  changes  in  the  passages,  and 
have  become  certain  of  the  great  extent  of  the  catarrh  and  of 
the  weakened  muscular  power  of  the  intestinal  walls.  Almost 


*  "System  of  Practical  Medicine,"  edited  by  Pepper,  vol.  ii.  p.  153, 
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all  the  children  admitted  to  this  institution  are  rachitic,  having 
been  fed  at  the  table  or  from  the  bottle.  According  to  the 
usual  story  of  the  mothers  they  were  always  well  until  given 
the  fresh  milk  at  the  Shelter.  Children  who  have  had  con- 
densed milk  or  some  starchy  food,  will,  after  admission,  be 
confined  in  the  bowels  for  a  day  or  two,  when  they  will  pass 
masses  of  casein  covered  Mdth  mucus  and  streaked  with  bile. 
The  number  of  the  stools  varies,  but  there  are  usually  two  or 
three  in  twenty-four  hours.  This  state  will  continue  for  three 
or  four  days,  when  there  will  be  noticeable  a  more  uniform 
color  of  the  passages  and  less  stringy  mucus.  At  the  expira- 
tion of  a  fortnight,  when  the  children  are  released  from  quar- 
antine, there  is  seldom  any  further  trouble,  and  the  bowels  act 
regularly.  In  a  few  instances  children  have  had  to  be  put  on 
beef  and  mutton  broths,  as  the  diluted  cow's  milk  seemed  ^o 
occasion  so  much  indigestion.  They  almost  always  lose  in 
weight,  but  the  muscles  gain  in  firmness  and  the  abdominal 
distention  is  lessened. 

The  catarrh  of  the  intestine  is,  I  have  no  doubt,  in  many 
instances  the  cause  of  the  non-digestion  of  the  fat  which  these 
children  require.  I  have  obser-ved  in  this  institution  that  the 
so-called  fat  diarrhoea  is  more  easily  induced  in  the  children 
just  admitted  who  have  their  intestinal  walls  covered  by  mu- 
cus than  in  the  children  who  have  been  long  enough  under 
proper  dietetic  and  hygienic  conditions  to  allow  the  cells  of 
the  intestinal  villi  free  to  act. 

Bronchitis  and  catarrh  of  laryngeal  nasal  membrane  are 
common  with  all  the  cases  of  rickets.  '  It  is  not  necessary  for 
the  thorax  to  be  misshapen  or  especially  weakened  in  the  bron- 
chitis of  this  disease.  Beading  of  the  ribs  is  frequently  observed 
without  other  alterations  in  the  chest.  The  bronchitis  is  found 
where  there  is  very  little  thoracic  deformity  and  early  in  life. 
"  Even  without  any  deformity  the  rachitical  process  is  accompa- 
nied from  an  early  time  with  bronchial  and  tracheal  catarrh."* 
Such  children  under  one  year  are  plump,  and  unless  carefully 
examined  do  not  show  their  illness.  The  skin  is  white,  the 
superficial  veins  are  large,  and  the  head  is  moist;  dentition 


*  Jacobi,  op.  cit. 
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is  slow,  and  the  cough  is  believed  by  mothers  to  be  due  to  the 
tardy  appearance  of  the  teeth.  The  bowels  are  out  of  order 
and  alternate  in  their  irregularity  with  the  bronchitis.  The 
physical  signs  will  not  always  be  the  same.  Tiie  child  will  be 
all  "stuffed  up"  or  have  a  "wheezing  on  the  chest,"  as  the 
mothers  say.  The  severe  attacks  of  bronchitis  in  debilitated 
children,  or  those  who  have  exantheraatous  diseases,  lead  to 
inflammatory  pulmonary  changes.  Bronchitis,  followed  by 
broncho-pneumonia  and  atelectasis,  will  in  young  children 
produce  deformity  of  the  thorax,  and  the  altered  configuration 
of  the  chest  may  be  great  while  there  is  little  epiphyseal  thick- 
ening. The  spasmodic  breathing  in  some  of  the  attacks  of 
bronchitis  may  recur  at  short  intervals  and  lead  to  bronchial 
and  peribronchial  changes  with  asthmatic  seizures. 

Changes  in  temperature,  deranged  stomach  and  bowels,  or 
extension  of  a  laryngitis,  will  cause  a  return  of  the  cough  and 
the  "rattling  on  the  chest." 

The  relationship  of  hypertrophy  of  the  tonsils  to  the  pigeon- 
breast  is,  I  think,  an  association  of  two  symptoms  of  the  same 
disease. 

The  nervous  phenomena  of  rickets  are  sources  of  danger 
against  which  careful  physicians  must  guard  to  insure  a  sta- 
bility of  brain  power  in  adult  life. 

-  Preyer  *  states  that  at  birth  no  reflex  is  exhibited,  but  that  the 
irritability  of  the  motor  nerves  is  not  so  great  as  it  is  later. 
With  the  growth  of  the  child  the  reflex  irritability  is  much 
increased,  and  until  "the  will  is  developed  may,  from  certain 
causes,  lead  to  excessive  action,  because  the  controlling  cells 
that  Gowers  f  mentions  are  not  powerful  enough  to  exercise 
their  function. 

Money  |  makes  a  strong  statement  when  he  writes  that  in 
rickets  the  child  is  doubly  a  child  if  we  think  of  its  nervous 
system  and  its  liability  to  catarrh. 

Convulsions  in  children  are  often  seen  at  the  onset  of  acute 
diseases  and  with  deranged  digestion,  but  the  primary  cause  is 


*  "The  Senses  and  the  Will,"  p.  227. 
f  London  Lancet,  May  10,  1890,  p.  1007. 
t  Op.  cit.,  p.  86. 
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the  weakness  of  the  ganglionic  centres  due  to  the  imperfect 
iionrishraent  resulting  from  rickets. 

Gee  *  reported  one  hundred  and  two  children  who  had  con- 
vulsions, and  of  these,  forty-six  were  rickety. 

Westf  believes  most  thoroughly  in  the  influence  of  the 
rickety  constitution  as  predisposing  to  convulsions. 

Improper  food  produces  an  unhealthy  state  of  the  stomach 
and  intestines,  and  in  consequence  there  are  cycles  of  constipa- 
tron  and  diarrhoea,  the  one  irritating  the  nervpus  system,  and 
the  other  weakening  it. 

There  is  not  an  acute  disease  of  childhood  which  has  not 
been  .observed  to  begin  with  convulsions,  and  "teething 
spasms"  are  familiar  to  every  old  nurse.  The  temperament 
and  inheritance  of  children  vary,  but  the  association  of  the 
rachitic  malnutrition  with  the  occurrence  of  convulsions  in 
nervous  children  is  frequently  forgotten. 

The  period  of  dentition  is,  in  the  popular  mind,  fraught 
with  many  dangers,  because  physicians  have  failed  to  inform 
mothers  of  the  cause  of  fits  and  other  convulsive  attacks,  but 
have  tacitly  agreed  with  the  parents  in  attributing  it  to  teething. 

Gee's  I  view  is  that  the  delayed  dentition  and  the  tendency 
to  the  convulsions  are  simultaneous  concomitants  of  the  rickety 
diathesis,  and  that  in  none  of  the  cases  was  there  any  reason 
to  believe  that  the  teeth  bore  any  part  in  the  causation  of  the 
fits. 

Forchheimer  is  free  to  confess  that  he  has  never  seen  a  case 
of  teething  spasms,  but  that  in  every  case  of  spasms  it  has  been 
easy  to  detect  a  much  more  plausible  cause.  § 

In  the  Babies'  Shelter,  where  there  are  always  twenty-five 
children  under  five  years  of  age,  there  have  been  visitations  of 
acute  and  exanthematous  diseases  of  all  kinds.  With  the  ex- 
ception of  one  child,  who  had  a  convulsion  soon  after  admission, 
there  has  not  been  a  spasm  to  mark  the  onset  of  any  illness 
nor  the  appearance  of  the  teeth.  These  children  are  simply 
fed  and  have  good  hygienic  surroundings. 

*  "St.  Bartholomew's  Hospital  Keports,"  vol.  iii.,  1867,  p.  109. 
f  "  On  some  Disorders  of  the  Nervous  System  in  Childhood,"  p.  25. 
:j:  "St.  Bartholomew's  Hospital  Reports,"  vol.  iii.,  1867,  p.  110. 
§  Archives  of  Pediatrics,  Maj*,  1890,  p.  851. 
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The  convulsive  tendency  in  children  who  have  slight  evi- 
dence of  rickets  in  the  bones  will  be  seen  in  the  history  of 
Emma  S.,— Oiit-Patient  Department,  St.  Mary's  Free  Hos- 
pital for  Children, — aged  one  year  and  eight  months;  the 
sixth  child.  Others  died  from  diphtheria,  pertussis,  bowel- 
trouble,  and  convulsions ;  was  nursed  fifteen  months ;  dentition 
began  at  fourteenth  month  ;  walked  when  fifteen  months  old. 

The  day  before  she  was  brought  to  the  hospital  had  a  severe 
convulsion.  JJad  been  given  a  boiled  egg,  and  bowels  were 
constipated.  Usually  fed  condensed  milk,  bread,  and  at  the 
table.  On  examination,  child  was  found  to  have  a  follicular 
amygdalitis.  Anterior  fontanelle  almost  closed.  No  special 
enlargement  of  epiphyses.  Shape  of  chest  good.  Twelve 
teeth.    Slight  bronchial  catarrh.    Child  very  active. 

Reported  in  two  days,  and  did  not  show  signs  of  throat- 
trouble  except  a  little  swelling.    Bowels  moving  well. 

Laryngismus  stridulus  is  one  of  the  evidences  of  rachitis  best 
understood,  but  is  frequently  treated  symptomatically  and  con- 
stitutional and  hygienic  methods  of  preventing  a  recurrence  of 
the  alarming  croup  are  neglected.  The  dependence  of  laryn- 
gismus stridulus  upon  rickets  is  noted  by  all  writers  who  have 
described  the  disease.  J.  Lewis  Smith  *  states  that  "  internal 
convulsions,  the  so-called  laryngismus  stridulus,  or  spasm  of 
the  glottis,  has  been  observed  in  so  large  a  proportion  of  cases 
that  its  occurrence  in  rachitis  must  be  considered  something 
more  than  mere  coincidence." 

Geef  reported  fifty  cases  of  laryngismus,  of  which  number 
forty-eight  were  rickety.  As  further  evidence  of  his  belief  in 
this  association,  he  states  that  laryngismus,  when  treated  as  if 
wholly  dependent  upon  the  rickets  (even  if  it  be  not  so  in  fact), 
ceases  to  be  a  serious  disease. 

Stati.stics  show  the  frequency  of  spasm  of  the  glottis  during 
the  period  of  the  first  dentition,  the  irritation  of  the  teeth  and 
the  softened  spots  in  the  skull  being  believed  sufficient  to  in- 
duce the  spasm  of  the  laryngeal  muscles.    The  first  year  in 


*  "Treatise  on  the  Diseases  of  Infancy  and  Ohildliood,"  3d  Edition 
p.  95.  ' 

t  "St.  Bartholomew's  Hospital  Reports,"  vol.  iii.,  1867,  p.  101. 
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rickety  children  may  be  productive  of  the  convulsions  of 
cranio-tabes,  but  it  cannot  be  overlooked  that  spasmodic  laryn- 
gitis is  seen  later  in  life,  and  that  a  heightened  reflex,*  or  aug- 
mented excitability,  is  an  essential  factor  in  the  development 
of  spasm  of  the  glottis.  There  is  enough  evidence  of  the  effect 
*of  the  malnutrition  of  rickets  on  the  nerve-structures  to  show- 
that  the  changes  induced  cause  conditions  of  instability  which 
weaken  the  mental  and  intellectual  powers.  In  childhood,  the 
reflex  control  being  somewhat  undeveloped,  the  laryngismus 
may  be  one  of  the  symptoms  of  irritability. 

Barlow  and  Buryf  give  their  opinion  that  laryngismus 
stridulus  is  more  common  after  nine  months  than  before,  while 
cranio-tabes  is  pre-eminently  an  early  manifestation.  Whit- 
taker  |  states  that  it  is  frequently  al)sent  in  the  most  pro- 
nounced cases  of  rickets,  and  present  in  the  lighter  forms  of 
the  disease. 

A  case  in  point  is  that  of  a  child  seen  at  the  Out-Door  De- 
partment of  Bellevue  Hospital  early  in  April.  Henry  B.,  aged 
three  and  a  half  years ;  seventh  child.  Nursed  until  tw^o 
years  old.  Dentition  began  at  twelve  months.  Then  cut 
seven  teeth  in  one  month.  Talked  at  the  time  of  dentition. 
Head  used  to  be  hot  at  night  and  wet  with  perspiration. 
Never  wanted  anything  over  him.  When  two  years  old  had 
a  severe  convulsion,  which  lasted,  so  the  mother  said,  for  seven 
hours.  That  was  at  the  time  of  the  appearance  of  the  double 
teeth.  Since  then  has  had  convulsions  about  once  a  month, 
usually  when  stomach  was  out  of  order.  If  he  vomits,  or 
bowels  move,  is  always  better.  Two  or  three  times  has  had 
"  croup  attacks." 

April  14. — Last  night  he  awoke  suddenly  with  a  loud 
crowing.  Face  was  blue,  eyes  were  fixed,  and  there  were 
contractions  of  fingers  and  toes.  Under  counter-irritation, 
etc.,  the  attack  passed  off^,  but  the  boy  was  weak.  On 
examination,  I  found  that  excitement  would  cause  stridulus 
inspiration.    The  throat  was  somewhat  congested  and  the 

*  "Transaction  of  the  Association  of  American  Physicians,"  vol.  i., 
1886 ;  "  Spasm  of  the  Glottis  in  Kickets,"  by  Jas.  T.  Whittaker,  p.  69. 
f  "  Cyclopaedia  of  the  Diseases  of  Children,"  vol.  ii.  p.  224. 
J  Loc.  cit. 
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right  tonsil  a  little  enlarged.  The  boy  shows  rachitic  changes 
in  the  chest,  long  bones,  and  along  the  sutures,  but  not  severe. 
Mentally  the  child  is  active  but  irritable.  Under  treatment 
with  bromide  and  chloral  his  symptoms  have  been  relieved, 
and  with  cod-liver  oil  and  phosphorus  he  has  gained  in 
strength. 

The  history  shows  that  mild  rachitic  symptoms,  without 
extreme  bone  change,  may  be  overlooked,  and  the  convulsions 
be  treated  as  if. due  to  the  deranged  stomach  and  bowels. 

Muscular  weakness  varies  in  severity  from  inability  to  sup- 
port the  head  and  trunk,  seen  early  in  rickets  and  usually  in 
infants  with  bone  changes,  to  the  transient  loss  of  power  in 
the  second  year  and  after.  In  the  early  and  severe  form  of 
weakness  the  infant  is  unable  to  keep  up  its  head  and  the 
spine  is  badly  curved.  When  the  baby  is  placed  in  the  re- 
cumbent position  the  cyphosis  disappears.  There  may  be  some 
lateral  curvature  if  the  child  is  held  on  one  side  most  of  the 
time.    The  muscles  are  soft  and  flabby. 

With  the  later  development  of  rachitis,  or  with  a  loss  of 
muscular  power  without  any  exhausting  or  wasting  disease,  the 
origin  is  apt  to  be  overlooked.  I  have  seen  a  number  of  cases 
where  the  diagnosis  of  poliomyelitis  anterior  acuta  had  been 
made  after  a  superficial  examination.  The  electrical  reaction 
and  progressive  character  of  the  infantile  paralysis  should  be 
suflBcient  to  prevent  this  error,  even  if  the  history  of  the  case 
is  uncertain. 

Gee*  believes  that  a  child,  who  cannot  walk  at  eighteen 
months,  unless  weakened  by  an  acute  disease,  is  either  rickety 
or  paralyzed.  Simon  f  calls  attention  to  the  muscular  weakness 
in  children  past  the  age  of  twelve  or  fifteen  months,  and 
states  that  it  is  an  important  evidence  of  the  existence  of 
rickets.  Brief  histories  of  two  cases  which  present  the  char- 
acteristics of  the  muscular  inability  show  that  this  may  be  the 
most  prominent  symptom  of  the  rickets. 

Joseph  E.,  aged  nine  months,  seen  at  Out-Door  Department, 
Bellevue  Hospital,  May  14,  1890.    Child  is  well  nourished, 


*  "  St.  Bartholomew's  Hospital  Eeports,"  vol.  iv.  p.  72. 

f  Revue  Qenerale  de  Clinique  et  de  Therapeutique,  June  14,  1888. 
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with  skin  firm  and  red.  Muscles  are  flabby.  He  is  unable  to 
sit  upright,  but  can  partly  support  himself  when  dressed  with 
a  firm  binder.  Head  falls  forward  and  spine  is  curved  in 
lower  dorsal  region ;  this  can  be  relieved  by  supporting  the 
baby  under  the  arms.  There  is  a  slight  lateral  curvature  to 
the  left  as  the  child  usually  rests  on  the  right  side.  Head 
perspires  a  great  deal ;  hair  is  light  and  thin ;  anterior 
fontauelle  not  open  very  wide ;  two  soft  spots  in  the  occipital 
bone.  Epiphyses  are  not  much  enlarged,  and  there  is  little 
change  in  the  thorax.  Thfere  are  no  teeth.  There  is  some 
bronchitis.  Bowels  are  somewhat  confined  and  do  not  move 
more  than  once  a  day.  The  baby  is  given  the  breast  five  or 
six  times  a  day  and  at  night.  He  has  also  condensed  milk, 
baked  potatoes,  etc.  The  mother  looks  well,  but  says  that  she 
vomited  all  through  her  pregnancy. 

The  general  condition  of  the  child  is  remarkably  good,  but 
the  muscular  weakness  is  extreme,  and  a  physician,  who  was 
consulted  by  the  mother,  advised  the  application  of  a  plaster- 
jacket. 

The  second  case  is  that  of  Agnes  L.,  aged  two  years  and 
three  months,  seen  at  the  Out-Patient  Department,  St.  Mary's 
Free  Hospital  for  Children,  April  17,  1890.  Patient  does 
not  walk,  as  the  legs  have  to  be  spread  to  keep  her  balanced ; 
ligaments  of  knees  and  ankles  are  weak  ;  muscles  are  flabby  ; 
fontanelles  closed;  bony  condition  good;  epiphyses  not  en- 
larged ;  slight  chest  changes ;  right  upper  lateral  incisor  has  not 
appeared.  Child  does  not  talk  much ;  says papa  and  mamma." 

Mother  says  that  the  child  was  nursed  until  sixteen  months 
old,  but  since  then  has  been  fed  everything.  Dentition  began 
at  eight  months.  Never  had  much  perspiration  of  the  head 
but  was  always  restless  at  night.  Never  walked,  and  had  dif- 
ficulty in  standing  unless  supported. 

The  girl's  diet  was  regulated ;  friction  over  the  joints  and 
muscles  was  ordered  twice  a  day,  and  she  was  given  cod-liver 
oil  with  the  compound  syrup  of  the  hypophosphites.  April 
29,  it  is  noted  that  she  is  stronger,  and  on  May  15,  "much 
improved  ;  walks  without  aid." 

Dentition  is  a  physiological  process  that  should  progress  with- 
out the  alarming  symptoms  ascribed  to  the  period  of  teething. 
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In  children  whose  first  teeth  do  not  appear  until  the  end  of  a 
year  the  delayed  dentition  is  frequently  found  to  result  from 
rickets.  With  irregular  and  crossed  teething  the  influence  of 
this  disease  is  seldom  regarded.  "  Irregular  teething  is  a  con- 
stant companion  of  maxillary  rachitis,  but  it  is  also  present 
where  the  latter  is  not  well,  or  not  at  all,  marked."  * 

The  boy  H.  W.,  whose  history  will  be  narrated  farther 
on,  furnishes  a  good  illustration  of  the  delayed  dentition 
of  rickets.  His  first  tooth  appeared  at  the  age  of  sixteen 
months,  and  at  twenty-three  nionths  he  had  but  four  in- 
cisors. The  two  upper  incisors  showed  before  the  lower. 
Engelsen,  t  in  his  studies  on  the  causes  of  the  irregular  posi- 
tions of  the  teeth,  found  that  one-half  of  the  irregularities 
in  the  disposition  of  the  teeth  are  due  to  the  rachitic 
change.  The  girl,  Agnes  L.,  shows  one  of  the  peculiar 
phases  of  the  delayed  dentition.  She  has  no  right  lateral 
incisor  in  the  upper  jaw,  although  the  other  teeth  came  with 
fair  regularity. 

The  teeth  of  rachitic  children  soon  decay.  The  central  in- 
cisors are  often  found  without  any  enamel  and  are  black  and 
broken.  Sometimes  the  molars  are  mere  shells.  This  is  a  dis- 
figurement that  is  seen  every  day.  With  the  susceptible  nerves 
of  these  rachitic  children  it  is  easy  for  them  to  have  neuralgias 
and  disturbances  of  remote  organs.  The  interference  with 
mastication  will  continue  the  catarrh  of  the  stomach,  and  the 
child  will  be  still  further  weakened. 

Here,  then,  is  one  of  neglected  symptoms  of  rickets  entailing 
sufl'ering  for  a  lifetime  and  inducing  derangements  that  may 
become  permanent. 

Excessive  perspiration  of  the  head  and  upper  part  of  the 
chest  is  a  symptom  of  rachitis  that  is  frequently  ascribed  to 
weakness.  This  association  is  not  disadvantageous  in  treat- 
ment, for  it  leads  to  the  giving  of  proper  attention  to  dietetic 
and  tonic  management. 

The  perspiration  is  most  severe  when  the  infant  is  asleep. 


*  Jacobi,  op.  cit.,  p.  151. 

t  Archives  of  Pediatrics,  December,  1888,  p.  758,  from  Jahrbuch 
f.  Kinderh.,  xxviii.  2. 


12 


Some  Manifestations  of  Rachitis,  etc. 


The  occiput,  neck,  and  foreliead  are  constantly  moist  with  the 
transuded  fluid.  Sometimes  there  is  so  much  perspiration 
that  great  drops  stand  on  the  forehead  and  run  over  the  face 
and  neck.  Sudamina  and  miliaria  are  produced  by  the 
moisture.  The  hair  is  soft  and  fine,  except  over  the  occiput 
where  the  surface  is  denuded,  or  there  is  only  a  downy 
growth. 

Nellie  L.,  aged  thirteen  months,  was  admitted  to  the  Babies' 
Shelter.  She  could  not  stand;  had  a  chalky  complexion 
and  soft  muscles.  Bones  not  much  enlarged  at  epiphyses. 
No  cranio-tabes ;  anterior  fontanelle  wide  open;  head  de- 
nuded of  hair  over  the  occiput  so  that  it  looked  as  if  it  had 
been  shaved.  Great  perspiration  when  asleep.  Learned  from 
the  mother  that  the  child  had  been  fed  on  condensed  milk 
ever  since  the  first  month.  Always  restless  at  night  and  never 
liked  clothing  over  her.  Dentition  began  at  nine  months ; 
never  sat  up;  was  always  a  "wise  child."  This  girl  gave 
a  great  deal  of  trouble  because  of  catarrh  of  the  intestines, 
but  under  proper  treatment  she  gained  in  strength  so  that  she 
slept  well,  the  perspiration  ceased,  and  the  hair  grew  thick. 
Muscular  strength  increased  rapidly. 

Facial  eczema  is  a  lesion  of  the  skin  which,  if  not  always 
the  result  of  the  deranged  nutrition  of  rachitis,  is  so  frequently 
associated  with  it  that  its  presence  should  lead  the  physician 
to  make  a  careful  examination  of  the  bony  structures  to  de- 
termine the  existence  of  changes  in  the  epiphyses.  The 
eczema  is  most  often  seen  on  fat,  lymphatic  children,  and  in 
my  experience  is  usually  observed  in  those  who  are  given  con- 
densed milk,  artificial  food,  or  who  are  fed  indiscriminately  at 
the  table.  Its  appearance  at  the  period  of  dentition  has  led 
physicians  to  regard  the  teeth  as  the  cause  of  the  irritation  of 
the  cutaneous  surface. 

"  It  is  altogether  too  much  the  custom  to  refer  skin-diseases, 
as  well  as  other  aifections  in  teething  children,  to  the  irritation 
of  dentition  alone."  * 

Niemeyerf  believes  eczema  to  be  the  analogue  of  catarrh. 


*  "Diseases  of  Children,"  Meigs  and  Pepper,  7th  Edition,  p.  934. 
t  "  Practical  Medicine,"  vol.  ii.  p.  467. 
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In  the  rachitic  state  there  is  an  obstructed  venous  circulation 
due  to  the  changes  in  the  mucous  surface  of  the  respiratory 
passages,  to  the  imperfect  oxidation  of  the  improper  food  ma- 
terial, and  to  the  hydrsemia.  The  lymphatic  circulation  is 
deranged,  and  the  skin  of  the  face  and  head  is  easily  irritated. 
The  bowels  of  the  children  who  have  eczema  are  constipated  or 
irregular  in  action,  and  this  is  another  source  of  disturbance. 

This  eczema  is  commonly  observed  over  the  malar  promi- 
nences and  the  cheeks.  Generally  it  is  of  the  moist  variety, 
but  it  may  be  dry  and  scaly.  Another  situation  for  it  is  back 
of  the  ears,  where  it  is  almost  always  moist.  In  children 
whose  constitutional  condition  is  much  weakened  from  poor 
hygiene  and  diet,  slight  irritation  of  any  kind  will  cause  the 
eczema  to  spread.  Enlarged  glands  are  observed  in  debili- 
tated children.  These  increase  rapidly  in  size  and  with  sup- 
purative cutaneous  lesions  often  break  down. 

The  destructive  tendency  of  this  severe  eczema  will  be 
readily  appreciated  in  the  brief  history  of  a  case  which  came 
under  my  care  a  few  months  ago  at  the  Out- Patient  Depart- 
ment, St.  Mary's  Free  Hospital  for  Children. 

Harry  W.,  aged  twenty  months.  Never  nursed,  but  fed  on 
condensed  milk  until  seven  months  old.  Dentition  began  at 
eighteen  months,  and  now  has  four  incisor  teeth.  Walked 
when  sixteen  months  of  age.  Anterior  fontanelle  open. 
Eczema  of  the  face,  especially  on  the  right  side.  Large  lym- 
phatic glands  over  parotid  region.  The  gland  suppurated, 
and  the  abscess  had  to  be  opened.    Eczema  disappeared. 

Two  months  after  this  I  noted  that  the  anterior  fontanelle 
had  closed,  but  that  the  child  had  no  more  teeth.  Slight 
laryngeal  and  bronchial  catarrh.  Bowels  somewhat  irregular. 
Tlie  treatment  was  hygienic  and  cod-liver  oil. 

The  photograph  of  an  Italian  child,  Designi,  aged  nine 
months,  who  came  to  the  Out-Door  Department  of  Bellevue 
Hospital  a  few  weeks  ago,  shows  plainly  how  extensive  eczema 
may  be  in  a  child  who  is  nursed  but  who  gives  all  the  signs 
of  rickets. 

The  few  histories  presented  show  that  there  are  weaknesses 
of  brain-structure  and  tissue-changes  of  various  kinds  that  are 
undoubtedly  due  to  the  non-recognition  of  the  fact  that  rickets 
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is  something  more  than  a  disease  of  the  bones.    From  these 
histories  are  drawn  the  following  conclusions: 
Rachitis  is  a  disease  of  nutrition. 

It  is  manifested  in  early  life  because  that  is  the  period  of 
physiological  growth,  and  anything  that  prevents  or  retards 
food-assirailation  may  cause  the  disease. 

The  chemical  changes  produced  by  the  malnutrition  are  not 
fully  understood,  but  it  is  well  known  that  the  deprivation  of 
fats  and  albuminoids  has  a  great  deal  to  do  with  the  develop- 
ment of  rickets. 

The  symptoms  of  rachitis  are  often  nothing  mt)re  than  the 
catarrhs  of  the  alimentary  and  respiratory  tracts,  delayed  den- 
tition, muscular  weakness,  and  nervous  irritability. 

Under  proper  hygienic  and  dietetic  conditions  these  symp- 
toms of  incipient  rachitis  disappear,  because  with  an  increased 
glandular,  secretory  activity  the  function  of  the  lymphatic 
system  is  pa7'i  passu  diminished. 
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